Abstract-This study presents the results of research for micro hardness and corrosion behavior of ASTM 304 stainless steel by investigating and performing the pitting corrosion 1N H2SO4 as a function of heating temperature (500, 600, 700, 800, 900) ºC. Different amounts of carbides precipitated in the austenitic stainless steel. These precipitates are one of problems with austenitic stainless steel due to the formation of extreme pitting corrosion. The current pitting corrosion density for heated stainless steel at 900 ºC is greater than that of non-heated specimen by about 34% in 1N H2SO4. The pitting potential of heated stainless steel at 900 ºC is more negative than that of nonheated specimen by a value of 284 mV. This means that the increase in heating temperature led to the increase of pitting intensity. Keywords:Corrosion resistance,austenitic stainless steel, sensitization, hardness, Cr-carbides I. INTRODUCTION AISI 304 stainless steels are used in a wide range of applications like chemical, petrochemical, medical and kitchen equipment because of their good mechanical properties and excellent corrosion resistance [1, 2] . Most of these applications are done at higher temperature, which leads to formation of sensitization phenomena, and the sensitization generally takes place in the range of temperature (500-900) ºC. These phenomena are considered as a susceptible reason for pitting corrosion [3, 4] . At the sensitization range, the dissolved carbon in the microstructure would pull the chromium to forms several chromium carbides, depending on the annealing temperature along the grain boundaries. At the same time, a depletion zone of chromium would take place inside the microstructure. These two phenomena (carbide precipitation and Cr-depletion zone) are considered as the main reason for formation of pitting corrosion [5, 6] . A various of phases may accelerate in the different classes of stainless steels, particularly AISI 304. Some of these phases, similar to the Cr 7 C 3 , Cr 23 C 6 , might be the basic to all classes; however, some of them are most certainly not [7, 8] . The corrosion resistance of AISI 304 is analyzed to study the effect of temperature by using Tafel extrapolation method. It becomes clear that the best methods to study the susceptibilities to this form of corrosion are the Tafel extrapolation method.
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II.EXPERIMENTAL METHODS

Sample preparation
The samples were prepared by cutting into square shape with 1.5 mm and thickness of 2 mm followed by grinding with different metallographic paper SIC and it has been refined by polishing paper assistance of cloth Damon and refine oil to polish the surface of samples. The samples have been clean and dried. Etching has obtained for the purpose of showing the microscopic structure using chemical solution, consisting of 50 ml HNO3 and 50 ml HCL. Finally was washed with water samples and alcohol and then dried by dryer.
Chemical Compositions
The chemical compositions of stainless steel 304 were carried out by using oxford instruments product of foundry Master Xpert Company.
Heat treatment
Heat treatment was done at rang of temperature in order to make it sensitive to produce chromium carbides in the structure. The samples were placed inside the furnace for heated to several different temperatures from (500, 600, 700 and, 800, 900) o C respectively. Use thermal furnace (CARBOLITE FURNACE). The installation was for an hour of time then were cooled slow cooling inside the furnace to room temperature.
Corrosion Test
Cyclic Polarization test was performed using Tafel extrapolation method to investigate pitting corrosion properties of sensitized specimens. Sulfuric acid solution was prepared. This acid diluted to 1N aqueous solution of H 2 SO 4. Equation was used to calculate corrosion rate as follows: [9] . CR (mpy) =0.13× I corr . . e/D…………. (1) Where: I corr : Corrosion current density µA/cm 2 . e: Equivalent weight (for steel =25.5). g.equivalent D: Density of metal (for steel =7.9 gm/ cm 3 ) [10]
Digital Planimeter
To measure the hysteres loop area of cyclic polarization curve. It represented the energy for pitting corrosion occurrence in samples of stainless steel. By using a digital planimeter model (BLCOM-KP-90N-NO.H12556),
Microhardness Test
Microhardness values were calculated as for receive sample, sensitive samples and after corrosion. The test force was (9. Figure (1) shows the microstructure of 304 stainless steel in the as received condition. From this figure, it can be seen that the microstructure has fine and homogenous grains of austenitic stainless steel. There are no carbides on the grain boundary.
The effect of temperatures of annealing on the microstructure of stainless steel showed that as temperature increases, the microstructure becomes non-homogeneous due to chromium carbides precipitation at grain boundaries. The small numbers of coarse chromium carbide precipitations were observed at the grain boundaries. It is appeared as dark areas in the optical microstructure. The more carbides get at high annealing temperature (900 °C) as shown in fig. (1) . The areas of grain boundary have different colors. The dark area indicated to carbides. These areas became darker as the temperature of annealing was increased. These indicated to more precipitation carbides. The density and size of precipitation at the grain boundaries are increased with increasing of the annealing temperature. This condition can be attributed to the formation of coherent precipitation of Cr 23 C 6 , Cr 7 C 3 , Cr 2.9 C as indicated in XRD. Fig. 1Microstructures after heat treatment at 400X Table ( 3) represents the parameter that we got from the polarization curve. The correlation between microstructural and pitting corrosion resistance proved that unsensitized structure had low susceptibility to pitting corrosion. It can be seen that the heating temperature has a great effect on the corrosion of AISI 304 stainless steel in 1 N H 2 SO 4 . As heating temperature increases, the corrosion current density increases also. As increase in sensitization temperatures the nucleation of pitting corrosion increase. When sensitization temperature increase the surface introduced more pitting corrosion in the body of grain and in the grain boundary. Show that the surface interdusing intergranular corrosion when sensitized temperature increase .The hysteresis loop area of 304 stainless steel specimen sensitized at 900 ºC decreased to 9.3simulated by cm 2 ,which represents the energy required to the emergence of pitting corrosion which is less than the required energy to emergence of pitting corrosion the as received, sensitized specimen. 1. Temperature affects the nature of the corrosion in stainless steel 304 in terms of original positions devoid of it and the formation of chromium depletion zones. The chromium depletion zones are being corroded. When sensitization temperature rises (500-900) °C, Cr carbides will be precipitated at grain boundary, therefore pitting corrosion increases as the temperature increases. 2. The pitting corrosion can be occurred by two mechanisms as follows: A) As a result of the interaction of carbon with chromium at the grain boundaries and depletion of Cr that takes place depending on the carbides formations. B) Due to the carbides precipitation on the grain boundary, a galvanic effect will be occurred between carbides and matrix due to the difference in the electromotive force that leads to pitting corrosion. 3. The energy to pitting initiation which is measured by the area of the loop indicated that the pitting corrosion needs less energy to occur as temperature increases from 500 to 900 °C. 4. Hardness increased as sensitization temperature increased from 500 to 900 Cº and increased also after corrosion during this range of temperatures.
Corrosion behavior results
